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B-^mmt • • ,. m 
t&mmMM cmm 4®. 
'Wstil - hmm »# & x^mm m$&^f. 
fib ftf & pmm&* It wm& te 
mm^l &i the tmA int8 @apl#|'#d ta. 
l«et®l»i©3.»g|«iiPL ija f^isMgittlaas®# •%!©»«• 4« aot lEBfOiia %© ©®#iap 
co7id«nsati#zi mm^m Im 
.wammts SMI'm '@im'»titm@st mi Y« i^£m» 
-Wftftt® pr&&.-m%m m -wsA 
•©oba,-'rnWmm «a€ liullsg:, pWBi-at »:li®ll.«, iKsfe%©ii; e®t-
'Mii. 3.l^ « mm @t 
.i;jXos@« V#ot% j|»i h«Fdi^ o<ls\t «pplNi#i&)3rl» 
io•#*«%,. 'l^ eiRas#- it.wfts- firtt .©M«i»®€ 
mterlals %t mm ^givm th® mmm of '*'v<9«siX#s.t @f tkM9i.«o 
peiitosi®«^ttatt.liiiitg- ;s^#W tmn 'I® .M 4K>$ 
mm •xfi.mm^ m& jteMs of m m -
id t@ US  ^ im epmtrn^ 
fci®®. 
.ssniisitt i>f' Mi#®# e#ilmi#sie mmtm asterlaXs 
«t tmmA is »©fc g«i©ridll|r Tb6^m mm 1 ,^000,0  ^
torn mf  ^
ill '&.« IJniti&d 'Stat#®* It biui «.stiii$t€Ni 'tliat the 
«®tfcoii»««i«-#i.l |(l«t« &-m |-©ar3.f mm IfQOOp^QQQ t@xiB' cf 
(@s®tt®a»©ed-hol3. Wm,, «m€ tiMtt tbe pemmt ii»i«L#t3?y ofmiift JP«#4-
ilj ©Qlle^t amm&llj tmms ©f Imlls* flie Q^ulrer Oats 
Q^pmWp i ts#' ia wa^mA^ tla»a :&^#mt $0,000^»'&00 te^^el* ©f 
#itts iier ytiu  ^ iJa th® ffiaaofact\ir© ©f #«.t®,, witto it yl®M 
mt 4©© ft &t eat 
tfa®  ^Wm vast m&mm ©i .i»air siatapl-
•al.# -I&at te«  ^ ©©fwrartai. iato -s l^ns;®# Bammu mi Sttaa#-
-ao!' fflatfcws  ^ f*®®*' th® p?*0-dti©ti©s 
asyl®#® tmm ii©ttoa»®«t-toills (Wmll.,- W., %»., Um S» S.3.»ti#j» aaA 
S* F« A®ra«,, ISSS)-. ftee t» »* 'baiag ©a a 
s^al-ewoRej^ elal s«ale witfe 1^# protB®tiQ» #f im p©«m<as #f 
!«»«. xfl©s« 'liar 'ftaf* flwi ttttfeu# -tAfc# JTolliiwing- atapas 
ID Waife tM fet-aa witk hot water at 1# p©wi€» staiM praatw® 
ta x*®«(va p»8 imd watar solubia aalta tbat ara }mmwm t# In-
t^ fai?a with th® ©Fyatallization af mm x l^aaa:., ' tg| Waate- with 
aaM dllmta aiaiteie a©M, Dlgaat im tw# hawa 
at 1© peiMttta at8«, prmsmrnm with dllmta |0#.Si »> sulfuric i^ M 
ta tfe® xjXm t© (4) l®ati»alia®'- with' a^alm 
aarli&iiata ta p® t»4* CS) fi^ aat with @«b®a aat flltai*. (i) 
Btafiwata th® filt«»ata ta a .ipaaifle gfwlty abottt l.t®, 
mA f:iitar  ^•rmmm- th® .aaial* sulfata* 0) Urapwata ta a 
spaalfla ipraflty mt m& aaai. CS| eiwttJPifmga ta aapajpata 
tha aryatalllaa xflmm imm. tha mmtmmmmm* 
MmkwmA safi Wmmutm ilMSX) i«w© aha* i^ at xylaaa la 
aat i^ adlli' asa l^latat by Imt that m$MS&9 with limg la* 
tastlsaa aiun talafmta a .«€^awha% largaf ei^ ffititt* Since x l^&mm 
aXs® haa aaaH iralma aa a awaataalag agaat. It ^ aa^ma 
t]to,t It haa ilttla m no iralaa aa a faoa.* fh® ®i«pa pro«ial»f 
aatiat Jfcr thla fataatlal. simraa &t jqrlasa aa«BS ta ba Ita-
aaaveraiaa lata la<teatrlal ahMlegdla. fhla »lfht ba aea«®-
'smf ef pmmmmM-, 
Sagiyps »» m% r«Qmi.Jp '^ !»' mjrntsllimm f^im in 
tlem prtstsss#!, mwM % ii©rki»g JWife #pti«a er^ Maititioiis for 
Ife® bfiroli^i* ©i' l^»© p@ii%©iia«*«a%*lal»g sitt^ri-stis* x0Mm 
#f tikm eoQ#«tir«t%ici& b# ft% & 
r®l.aiiv«ly !,•#«• ©©.#%•• In Wd,m 
pli'sli®# '^kimg with at® l^ll-gfttt©u# utiieh i.m' *»®» -
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Sl@M iif M$.p Ms#® .©o Warn -@3^ #ti&lk«i It lit pmeMlj -mm timt 
in l«ipg@ i^0atlti®ii mm.- %# ip3p®€ii@wt at »»• 
Imt' @e»t.. 
eeatttltions for Wm hf&mtymtm- mi ••dPi-
i»is p@ntos«n«>iNiatMnins satf^ iiAa Trnm not l>@m #®temin«d .eM 
it is Wm pt3^o«« ©f tMs iiiT®8tigati^  t© »a  ^« detailed 
»teid|r ©f til® mtf®@t mi st©«« |Mi»«ss«r®, ^asid- mrnn^mW&tl&m ^«Qd 
Gtltor Jtao-tiiz*« timt txtAuenee tb« a@id li^dr#l|r»ia mi 
matetrialai is  ^ to i^ be i^ asli®!* with tte- px^due-
felon ©f aolvefflta. ^  ai© butyl-^ «®«tonic jr«i!ii«itaitloii-. flit ®mt 
Imll wm imw tim detail@d ©Mafljr lommmm it- is 
p^o<ito@#d in larg# q«aaatit4@a • aa « lif»piNGf#a©t ta thm 
mi oat itt#al», is alreadf @one6ntrat#d in seps^al I©e.aliti®« md 
llaMa 'OonaideFalri# (pantities imp tm of radtzoing 
@«^#itlat#d aa  ^ j;fi#aa* 
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Ijlmm: ®m b® ®l.l^ f^  fey «@ia 
®f Wm fey ©x:%3Ps#tlag mflm. 
fmm tfe© m%l-ai.miM witsfe. ftlfctll if$ fit®) -ib^ 
pitmtioa ^  mm ssytaa fey iiMliif ftthyl wttM s^fe®®-
fue^t aeld liyil»l.yiila of thm zflm to a:ya.®s®» feefe (1886) mm 
first t® im^ tM« #fei#3Pmtl#ia ttet fe® 
fey ijya^olysJ* of wo©a ixjtm} «ail ««11«€ it. "^mQl^^mwlcer** 
m wo©fi ms^m* Sin©# tfeat tt»» pikers hs-f® wpp&meA 
d#«i^ ifeiag m®-..p^^ar.ati©ii ©f fpm rw :^ t«i?iiil#.» 
feat, ill ^  Wm ffle-yi©#®. ea.pl©ytti .a*^@ eal.y aligfet Modif leftti«i^«: 
©f th© origla^, ©at fey l©Qfe. ®ardl»f |l§gS> -feas 
giifea aa ®xt€»slv@ r@¥l®w on tite Mstery #f xyl©se». its dis-
©overy m4 WBthmAa -of pw^parmtim.m Pm mmplmt® d#.tnils @» 
tfc®. |a»-«®^a3?mti©a of xylmm^ mtmi'mm aay fe® wmim to tfe« w&rk 
©f Wadsm ma ClSlt), M&&m {.ltl&>, • (ItSf) 
smS fr®« mA f&%msm flti^H ia ii smitgrnm ®f la^ti©!®# 
on thM tttiliziitl® of -ngrie-ultiii?!!! wnst® p^ittiet#,^ fe*f® givon 
air«etloai tmw tfe« preparation of xyl»»e solutions from ©at 
tolla aaft pe^mt Mils# tofl .mat® atttdi»s o» ^ f®f^ntafellity 
©f iaiate s.©ltiti«a«« .A more re©«t oon-tepifetttien Is ttie. work fey 
Sail «nd eo-i^&^s {1930) pi^ioitsly «#ntiimad ia iatro-
aaotion of ^is tliasis. 
eoiisi€«rafele work feas feairai 4o»a on tli® e^stitati^ of 
xylan, la»©r^ e-o-irerfeew |1©31) hmm sfeown tliat a^laa 
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fim mmUml^-^ mttww'm mm ef thm p»p®il.«r • t|pt# 
i*rm- r»:P«»#J 'by m,QWiFter,&©!»» tfct*t^ '3?« wi*y,®©ia-, 
staatly fi®©. •• •!»» -emstruct^A -heavy 
.giikss .r«?4. f®t.st«:i»a€ 'te .«."&»«» «®mpllng 1:^  mmmm. &f m. 
pmkiMg ,,. Warn :few>ag# ©®«pllag: mwm in, • tmwt f • t® 
tto :lom®l. ®tt^ shaft by means ©f ft, piftll s#t mrrn'm 
fill# t^aft s*s,s#ii ttef©itt^ ,a. mppmr tls© ttemt a#pipift -its a. 114 
f©3p  ^ remetis® -t# ij»v#at 0.6«4©as-M #tsi« fwm: 'irlp-
% 
.pSjig 4e«B |jBt<5 til® reaction a@tiw#, t|» pmmsM @a t&t»©«gto 
m--pm&kMg gZmA- tte© «ig«#t#r lat© Wm 
^ i^®y» 
It ms.t&mS. a®©as#®fy ,t0 'all tb# at^, fjPBa- tfe® €i-
•.•gaatajp at .&t &m&h -mms. tMm mm ,by 
all©wiag tb© tb« bott® ©f th» Aigsstar t® ^•ii.ii 
< 
©5«®i- fmr' tlu?«« /^Jimtas. -artaf- tl», ataas- baas ,t«ra©€ on< 
fis© &mw9 to tlaa- 'ii,a^nBe inilcat© Uti# fl#*- ei tfe@- at®a« iai€ 
eoaaamsat#.. .Flftaaa wra aftaj?- tli® tfaslrafl., . 
pfaa^sar© ba;«, yaaefea-fl fm ^e, t«p9J?atii« Qf tb.a yaactlce 
ta a^e te> afmillbri'w#. , .Aftaif, ^ ; ®3.apsa ©f tlila tSa© 
•ttoe r©aatl©» timm was stai?t.^* 
Cams: taut praaawa waa atalatai-na€ by a-a^aifttlly .j*ag»latliag 
tlia steam -ialat .«aii aatiet -ralvas ani. aattaag tha pap-aff ga-oga 
At. fh# wm<^mt&A &Mlkmm' wm Jtm. mn-' 
felaaTOsly #f « mmk* 'Thm first. flv« 
-emM# e€»tljn@tepa 'dmrnm at 'I3i« <it &im l^3Mg wtum 
<Iise®i»te®€ %m -i^ Mw t&w Mtt®i»i-ii2. eoataiisiM. in th# 
iB«ft esm&mrnmm^m Wl&m- ^ mtntl&m 
tm aoalyiils, ®iii; m&tm& t© 
•atijap# l&j Sa«@y»i@m la cold 
•k eh€N&k  ^imi' wm i^ d« t# ia 
iiE i^d«t-«Hy ttie eteiyag® ia ©f m dilute a@id 
#©l.«tiois wMl#, €eel©#®d' .Sia Wm dig»»"latr,«at«r tn tit® 
pummnm #f W-mm liters #f 0:,:©#&i4 S hydroeblttrl# miM 
wQONg .^^  in til# .dig@«tss» «Bd tli» -j^smspm « .^ j^ egtil&tdA 1  ^
60. p®*iaas |>«r Sn^ 'laA ls#l€ tm' ^wars. 
SsKplea' w®i»«i ^«%',£pt#rviils #f %i3m '-m& %lti*«fei^  witto 
0«1 9 s#iiw 2ij ir©3iid»« ^It ie solution ®M.f@#»»tsmtl2r' 
jftaapliig thm -mtlm tiiB®^* , 
r'my^t& mm& timt tit®-]*# wms m 
appi*#®i.«bl# efeitag# ia eQae«tttr«tioa m mtvmm' ©.f %h» s©Sutim 
Smtng tk® tmtw® hmw mm* Wmmmvp mpm '©©oliag; d&m, ©n® 
WQi^d m im trolion# and &d.a wwm 
frntmS. to 1N» til® eas®. 

2,€ -
fm ilSROLISIl W OAf-HULEiS 
wim mtmn. acid wmm various fiffisnRis 
MiiftMmm- #f $mA MM Q&ammMmtim 
A s@rie» of fe©©ka w@3?© sad# at miM M tli# presmiresi at-
«o-8ph©ri<i in pwmmmm tut Bt&m, M&t 404» id, usaa 100 
iat pi5^«ls ptf' tes&l with a#id ^mmn-
ti»atioas.. f&@ pi»#©©iiir© was m' \ ' cleaa ••miip' 
Mtls aafi- %OQQ e€s» ^mmtvCLI^ «ts»€«?€i.is#4 
le meid w^jp©- plae«d in tb©. ai,g#st#i», aaA all • a#e®ss-apy iiaaip- • 
mlatioaa- previously <i»serib«d. • wsre ©•ss*Fi®a -oat* -Ss l^©#-w©i»# 
r«ov©«a twm& %hm '  «<1 malyz^ed f•r©tttei i ig 
•ftneoFdlag to th® pi»oe©a«r», tiv®ii pp«f^ 4©msly* , • 'fh® yi®ia« 
were all iiil'e«l,at®d t« th« «Ipy b»al»* 
'fb© i?®«mlt». M tte® by^©lysis *y« giveaa i» .tables 11. to 
?1I im.d repi»©#«»tM gpapMeaUy' la fipj3?ea 2 tO' ?•; Aa sa-.' 
i^ yals ©f tto.® d&tft ii«3«s tlie totlmMg points.. 
Clj! fft® rate ©f feydrelysi# ®f ths hulls is by 
m iaereas© ta acidity at a Qiven. teapeFat^ar©. 
(S) 'ffa^re is aa ©pti»im aeld e©tte«»t;rati«i fop each t^-
3P®fat«r@. 
(3.) Ab®v:@ tMs ®ptiaras aeid ©oae®ati'mtion, -tha sugars &rm 
4®ac8i^osed (©«rs»@ll«®d)# scm© &f tSi® aylose being QomvQPt&d 
into fwfwal, as abowii hj tli« flrojo in tli© yi#ld ism tit® ©urires). 
(4) f&i fat.© ©f toydrolyfii# «ad yield is lnei^..&s©.d with .ia-
er#Rs# to t«fflp»rat«f^ t@ moh extent, mat at a st®a® pmm" 
- If -
w&m @f 1.©Q pouaflg peip s<itisr© imh, si«« *111 Mydrolyz© 
with m fl®l€ ®f W0 m&mi3stg angma, $.m Mnutma, 
i§) Wmsmtmrniim- ®f tto® pi ®f Si« sti^ ar fey 
»#aas ®f m quimisy^me ®l«efer<al«* show wry eE®iti»ly CtaM© V) 
fcfaat th»® is M Mmmme ia meiSifey d'ariag tfes lyarolysls ®f 
wlfcli mMmm* 
(6) At th# i irsss^®# feo, 100 pmmda) 
wms €©st»ra#tt« of ttie prMmet® of ^s&e-olysis  ^ mhmiMg a 
fe«a#^©y t© t0m %hm 
f?> ffe« eoa<Iifci*wa8 fm? hf&mtwsiB ©afc-fen^ls 
mith l3ty®N3«lil®rte «©:M pmm&nt^A to 
I. 
f1 
#ft»W COHDITIOHS mm HXDROLYSIS ©F OAT-Hms 
*1® UnDROGHLORIC ACIB AT VARIOUS PRESSIJRES 
/iitti,©.. 
1 PresBUpe t 
f Lbs./Sa.In. I 
1Pf~~ • 
ffjuoMfilitir « '»' 
of Eeoti^  
ifi.. s 
10 t# 1 
t 1 
g.00 
t 
t la) s ss,so 
10 %© 1 
1. -i 
i iO I- 0.10 
• 
s 1  ^ 40,00 
16 t© 1 
t * 
t m s o,os s m 1 40,00 
10 to 1 
S 4 
s 60 t 0,042 
• 
; 1 @9.50 
10 fe© 1 
I » 
s to f 034S 
« 
s 60 s m,m 
10 1 t 100 s 0.042 
• 
s m 1 40.S0 
i tm 1 s m t 
; ? ,? 
0.0? 
• 
t liO f 
1 
S6.0O 
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Influence of^cid Concerjlra/tort (/fC/J on fhe 
fPale of //fc/roJus is of Oof Hv lis Af't^osfiher/cf^es-suf^ 
^ „ 90'C. ' 
O „ 0.7?0 /W. 
. - „ _ O l.49>^. 
O - O - O  O  —  —  "  0 . 2 N t  
Q.— o 0.5 N. 
O O. 1 N. 
O O.OSH. 
f/'yt/fA //. 
Dofa fiv/n 7hJ)/^ /f 
I I 
fnffuQ.nc€ of^/ia^Concenf^fion fHC/) on Hie 
ffale of l/^c/ro/<^sis of Oaf fft/Z/s or 2.0/hs T^r /a?. 
.  %  — *  * • '  • •  o . o g / V .  
o — 8 
'^'Q  ^ —• e O O.I373 N. 
O 0.03 7.S'V 
O 0.0 5 ft/. 
0.02.5"A/? — 
///. 
Dofo frorm Titb/e ///. 
/oo zoo SOO 400 
Time in 
SOO 
f tail® II 
mwmmm OF AOIB mmmmmton m wm nmt m mmotmm 
Of OftT-Slll.l.S Af A«OSF1IRI0 MMaSl 
m a.fts»"i" i i fet""d.d»8 «' t M'OsB S 'i 'Mi''a.866' i i%^8it 'd'.w i ' ' i  W it«rg-
'* si' s s T%B#t 1 > te * s 
I ' s ' I ' S' » 4' ' ' I I ' t f' i 
m  I  0 . ^  i  m  t  - M M  s  m  1  s  m  i  v r ^ m  I  ,  i s  t  t © » 7 o  t  i s  i  m m  
m  I  i#6o  s  ' i o  s  4« - - i 4  t  m  I  m»i©  I  so  i  m m  l  t  so  i  m * m  
s : I J • • ! i: . • s . • 1,. . .1, i t 
m t t.lO •. to s i»fO ,i' 9& : lt*JO t -fO.! .it.4© s ©O .J 34.00 i 4$ i,i«*i0 
liO' I nm s s M i^s' i lio ,i. m*m %_ ito i \ m -  1  s 4 , 8 o  «; to 5 m,m 
Bm s §•§©• I i4o • M3SQ s Bm t si.so' I, lit •! m^m i i^o i m*m'^ mm 
s  s  I  J  I  .  { . • . : ' •  I  •  f  .  •• t . t 
m Q  t  l i . f o  s  B B 0  t  i s , « -  J  s s o . j  m * m  t  m &  t  • ! $ , . « ,  t  i 6 o  i  $ $ , m  s  s m  t  m * $ &  
4S0  I  IS .10  t  4 ^  I  s 4S0  I  Bd.so  t  sso  t  m ^ m  :  I  m * m  l ' % m  t  m m  
i 1 s t I •'• t , I • I t " t i , 
I J s -«-p., : i ;40§ t 0i«i@ i ,^ 10 s if.i.lt s —— t 
I r • I ? '• ? • I t ^ • I ' t. ' t I •• 
. 1  .  , ,  I .  _  s  .  , , . ¥ , .  I .  . _ .  „  s , .  5  V . ' ,  '  ,  I  , . , s  .  
1^%®! f|j»t in 
t*iS « feiP '^mt R.^©iag m Xylea#,., ©a Mf BA«lt 
fsfeii® sii 
m mm mMommmmw m wm mm w mrno^mm 
m Qmrnms m m mmm m^mm wm WIRE IHGH 
*> 8 8Ti»fltl 
f • 'S t t 5 I ? • J 4 • t i t 
m r um t so s g.*es i ^ s, jas i m- -i to ti7»so s is i 
% m  r, 4,t4 I t® xit,i§ J it m » m  t ^ m*m- § 4o. rmoo i m i %§ tm-^m 
t • I ! • S I J . S •  ^ ? S " I S • S I 
ISO I i»ff sito tM..io iito !go.8Q ao5 tm^2o t eo sSb.so i m si?,©o i 
Iio^io. sli® ltf*lf Sl^ tge.lo ass S35,70 s so :SS.g0 I so iS8»40 J io JSS4.80 
ioo. as.se lU© Us-.^- %m& i%m Im^m aoo t  m  l m * m ' s  m  iie%i# 
• t ?• %. m * • 2 • * * f' » 
$i0 S15.50 :240 ti3.20 tSS# :30.60 :195 s37»30 £140 J40.00 tt2Q :38,80 s 60 ;37»60 
4 ^  s i 7 » f o  k m .  r m - ^ m  i »  m * m  t i i i  I m m . l m - m  m s &  s  • • • t o  I m m  
m at*f© Im' lm.m Im tit.oo isoo %m*m tMrn .mm liso Itm t-^,oo 
I  •! - S f  I  -I' I  • $ I  ' s i  •' , t  I  
^ ,1 f ~ s4®o tBS:»m is®®- tmwm 'trnQ- tm*m tm.*m si» ii7»fo 
•• •• i  •• ' t  I  •';• 5. r  t ' I  • ^ • I  •• ^ • s t-. /  • t \ ,  I  ^ ^ .  
•  ! • •  I  ^  ^ ^  y I  
,. .1. . .1,. . . I,. . . t 1... t .8 $ .  . .  I  t . s . . . . . .  ..g . .  . 
l©tti fijM t-a aiWLt®« 
1*S « fm l«dm®img Sagarg* mm m l&iiis* 
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Influttnct. o/" z^c/'e/ Cone en/ro/fort on fhe 
R a - fe. of  H t ^ c / r o l y s i s  o /  O a / -  H o U s  a i  - ^ O l h s .  f i r  S i ^  I n .  
O 0.046'v 
O. O/OSA / 
Figure 
Oa/a Talita l\(. 
/nf/uonca of Acid C oncan/ro/'ton on /he 
P a  fa of HudroltfS/s of Oa/ Hulls a/&0/6s. Re.r Sa. In. 
b y  H e / .  
o 0.0*1 /V. 
O 0.0/7S/V. 
O . O A - Z N .  
VJ 30 
O //^O 
I/. 
Pa/o, from Tp/y/e. i/^. 
too zoo 900 400 soo 600 
7/me in Minutes 
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trittien wm*m «11 ©arrisfi ©ut ®a lOsl rati# toasi* ClO ee. 
H01 solmti«B to 1 t» «ir -fiipittt teill#) # fMs ratie^ «ss elaosen 
f®r th# foll^wisg F#asons: H) mgitiitl©n is mmrm 
(2 )  ms^ime ,  fro® v&lmm Ctilmit 4,S lit­
ers! wottli hspre littl« «ff»et ®n tte yieli, CS) slaplifi®# 
ealetilatioBa. Fi^ a ©lapefii tmi^fiig: ©f ' the dat* ®totaia«t 
tmm thdB® stadies, it mma a##ia«t tliatt tias , apjutrataa mmm more 
#ffi©l^fe &% 40 iressup# f«r stiwr© iasb (iad ttmt ®n 
aeia cetteaatfafeioa ©f » mmlA to® aost ®ati«fa©fc©r|r for th« 
li^i^ s®li€ rati© 
Ftrt^ liters of h|rdrochl®ri© aei€ a]^r©xiaftt«ly ©•§§ K 
m&m pr@par®d afcaadardi»M| -mA a i»ri«# ©f e©©fes »iya® ms-
ing fomr lit®r« mi€ vitriew MOimtg ©f tomlls,. swcfc m 
200, 4®0, mQ, 7m, aD0 ffe® r®aalts ©f tli®s« bs^tr©!-
ysi« studies or# giv^ im t®bl® fill mA r®pr®s«t©i gpapbiei^.-
Ij la figar©.,;8* BNa a ©»®fial. ®aidlFslii. ©f tto@s« <a«ta it is 
s©©ii, that with ia©ir©as© iu. ©@ise©strmti#a,©f limlls.. t&eire is m 
drop ia yield «id tb© tl®@ l»g i»r««««®* fliat is, with ia-
©reas© in ©©aeeEtratloii of bwlls, th© «©ld i»&n©®«itrati©ii »iist 
Ills© b® in®r©«s®d, F©r ®3c«iipl®, witb a SjI rati© tb© ®pt.i*MaB 
a©id c©iie«Eitrati©ii at 4© f oiiMs is ©.©t i^®«t©r Ifean tbat f©r a 
10 tl rati© at th© aw© ta»p©rstar©. fh© wmxixm jriald f©r a 
Mil rati© was 40^ xyl©s©# m& tbat f©r a Ssl rati© was f®tind 
t© b@ fh© ©orrespeRadiag xyl®8© s©n6«itrati©iia ar© 4^ and 
r«:^ ©©tiv©ly. 
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WBtm fnF ulth tOO m-* sal-
ivspiM a#i€ g» HgSO^ im :©#•!, m€ 
w«sb®€ won, wltli tr«iisf#i*i?©d te«©lc Inti© 
1^® siOBd jflftsk ref3l»^ tm thirty sUitites 
with i0O e«» €il-ote. soditaa s&imtton (1,#S g,-
laSS p«jp 100 m*}, filtered, by e€ a go®eh ®m©l-
bl# wmslwifi well with h©t mter* in -mmi . at 
106®©., w©ig]fem  ^ aad itsh®€. in asstf'fle f^ paa©#*, fh« 
.w®ifht ©f feh® mmh mm .i«iaet«d to ©fetalB tht^ w«i^t 
th® ewjifi® fib®!? «aid from this tl» p«j?- &mt ©f ei?wa® fi­
ber' was eal©«lat®d. This f@r em«® fib#r is 
the offielii A» 0# A., C,-a»,th«id» 
Ithsr ., A t#a grsa »»pi# df #^#a flry- ii«t«^ • • 
i«l wm ®-xt»et®€, with mhj^mw -®th«F im a ^is&let ex-
Wmtmt f©3r «l^t h«i^s, 105®C., im. th® ^ylag 
©v»a im IS homr# mA w®l#i®a» ^ 
SigRtet ^ ®«i( jaethoi @f WmMe, and llxea 
(1032) w&s f©ll©wit», . A two gireii swipl® df ©wa drlei 
ramtefial wn# plae®d in a 150 m* beafeer taa tjP®«t©)S with 
SO e#. ®f 7^ ^furie seM. fh® b«ateer ami eontents 
w®r® pltt®®i. in « <a®sie©«t©i' whi®h was kept at ,ie® box 
t«®p®F«t«ii?®, th® mixttif® b®iMg stijpy@€ ©eeasianiaiy to 
.»ld_ t^ tigaatioa.- , Aftar ®i^t®®B hoai*® ^ ®iJEtia»® 
was transf«iPi«®a t<i a .t* lltoip b®^®t» aa€ 411at®a t© 
1  ^
tmmA tWrni^ m gm^h Arl«4 In tlm mmi mt 
: G 
I I  
1 ^ 
•h 
•g 
i 
M 
« f-t 
I 
"3 
» 
4a 
I  5 i I  
' i l l  
I  ;  I  
. •" S 
I  5  I  
# ^ 
^ ' • 4 3  i  
« p f 
rt »-< p I 3 . 
I  i  
s 
§-
1 
i 
i.i 
s 
Of tOf-feai. waS'idft®-? .A«4ti@tliig''tla#' 
Qt KMoalwn tbat was. pr«s©af.iii tfe# re,al€ii«.. 
fh® ash was frmt this i*#sl€ta© ©a tmllmmt fh# djpj 
reslitt® wmm gmwA In m mgat© moptia* mA'!&• «»«-grm-'sasipl© 
talE©ii fm an&l|F8l@« • .fhla sample .was- flpst €»h3r®p«t®4 in th® 
.dr^ring «t 'pmm@lBS.m ©^poratiiig -di.sh. 
Iftef •gi-tenjrs •<i3pfliig 'th# -fiish •ana-m^ltet-.-was tr-aii.sjf©r-
3?si t© ..a tmtfle fwmmm wei^ j sl©wly baraed. fhes®-ppeeatt-
tiens -mm-tmmsm&j t« 'Im^ n ®f mmple- Itolng..' th© eeii-
.hmstioK.,- M'tm th® oombxistlGn. was .i^implat© the mmffie .wa.s 
haatsd im f©^ h©at aad held for tw© h©ws^ all©««tt to ©©©3. ait€ 
-.th© dish.'iatoa ' ©©ntettts w©ig.h«€» .Fipoa this w©i^t"th© pm» ©©»t 
ash was e-al©i*lat©fi,. fi3X analys®® Jmn la .A-iiplieat© a»d 
s©®# in' ts*lpll©at© >© ©maw©-, m n®m aeawate fsi^ts as- f©s» 
•sibl-©» • • '• 
fh« 3pe»alta ©f the analysia follows 
- ,S5 «• 
tsbl® X 
ammsm. m oat-htos, residue mn wwrnmrn 
after acid hsbr0i,ysis 
 ^ 's0itl;-jfeilljtslhi^ fito-? ' tlrsimu® s e©as jd«©, ' 
Aniftj«#d t m  sown Dry s lyzed i Fil- ; from : to Ij^rol-
I Basis :Hesidu© ;lamte «Filtrate; 3^§» 
j % t  % . . t  . s t ^ I - . % 
•  } . .  , .  -t ,  •  I ^ t ' 
loiattire (loss « t } ; j 
a t  1 0 5 ® C , 5 , 6 0  :  I  i  s  
Ether Extract*.: 2.02 : ^ i s t 
Ash.., ; 7.52 : *10.27 s i 5»7S s 0,10 
Crude Fiber....! 36.04 s !?58,54 ; i i 
Lignin... t 20*69 : *30.75 t t t 0,08 
Reducing Sugars: i : ? t 
(Xylose) s Si.lO : t 3»S1 s : 
fotal Solubles : ; s s : 
{After HydrolHt „ : s s : 
y8i«).. t i  i ' s I 
Residue (tJnhy- ^ ^ ^ s 
drolyzed)... •; ^M»fO t t 5 s 
t  • •  • •  s  t  t ' "  •  . 1  
s • * ' s ^ , 'I I • t 
f©tal...........i •t7*ao.: ,I. @»4S® 5 . I ; 
•*• • ' t • • -• • -f • • 
these dfttm Tery fslearly that^aoa^ Tola til© products 
were lost dmrin® hya.iN3»lysls of the oat-hall©4; this loss was 
m ealeuiated .by adding the *el#its . of the two residues 
and sab-str»e:tijftg' fr«» IQO* these materials impm probably wla* 
tile ii®lda (aeetlc) and a g®all a»ouiiit of fispfwal* 
the- dietriteaiion ®f ta^e ash in the residue and filtrate 
is in good with the. value ©btai.ii.^ from the original 
©at-hulls,. fhe o:aleulation wa# made as follows? kie reside 
oontaiaed 10.27^ ««h *hi©h is e^al t© tlO»t7 • m,m ^  
tim ©riginai and the filtrate eontained 3,73^, irtjich is ®Qual 
-'m « 
(j*fs 4s..s) ••©f tsa© ©rlgikili tfe® «i43.ti©ii »f tti®8« 
tw. ^@.4® ••»•• ft*®« •* fi«3r^e.«0ttitg# #f 'f*!.-® -a# ©«»-
pki»'#i.. witto f fi«c« .©mt-jteil#.. 
s;at& »bo«i Wm% & #1* til® wits. lest 
-©r i^ssolvm) €«»»tag of tis® BQ*W%-
tXgniM In fe&® ©ttt-Imtl, IS.••10^ i#. sr'«<ioirei?«i te. 
l.@aifing #«49  ^ism'»giee«iit;-«a ir®sm«@ fwmi %hm fllferafe® 
wita slaofto teo' hs.io  ^r«#st#iiig m.^iX'9 m& 1*'W^ aiiat, «al« 
on %&®'feas4:s ®f %li#. ©rlgteal ' 'fisiNtiieftiag tls® 
t©t«l #r vain®® C40«S^) ff»« til® p@3P <i«wt fc©fcal s©litb3.®s 
C4S»g)., 4.,41.^ is iia«ee0iiat®t f®J?. fh© l©s« C4»4®^) mm h» ae-
for, mp®» til# t^iat it jp@pr»s«'fc«, #tss©lT®d 
m d#i^ p©»ia lifttia. 
fh® wdiyiralyzM fesiifttte wa# sliowii to mmtmt ©f fefe© f©l-
l®wiiigs iksb,. m,M7$z ©1^# S8*®4fi mm ttmlm, SO.TS^* 
iralu®« total f9,S^, 
• W "MMM 
mA lyaalysia ®f X^lm 
thm nflaii w«» ®jct*'s©tm g^mm& hy 
:iimiag, thm fc© m ##»#« p«r, .©irat m&lnttm ef m&Mm 
a Imm-wj w±*mm miMt&it® *•»» fim atixttir©, mm 
m® hem bf «®aas of m ia,.l®w«li ^'^gtsaid 
mm*, nl^ tt ,f&<mir mMm- mfst" 
tlob,, 'Sbm- flifc3*atil©a mm mm&m m tewml., «ai»p@rt®4. ©a m 
, ^#.r©smto& mis wastom mm%m 
wa^stoiiigs w^m .wMmO. .^® flltmfe®, fh#. fUteat®. i^s stii*3P#d 
nfeils.twB ©f 9&0' mlmMl mwrn a<l€»i? ©«»• 
pl©fe« alxing.j^ a©<Slmm hydr^jdl® wits 
a©to« ®f lifi,F#eMlo3rie acid, ffe® tf®elpitafc»a 3^i«a wiia mllo*-
M .fc# ationdl ®v«r aigb.t faad Jti-oa m & fllteJ?, .vmsbe# 
tlu?#© tl«®# with ©tfkjx %Mn fcwle© with dipy 
irl®d ia til© eir witia ©©©iwilonsil aiadlng to «p th® Humps 
finally p«#s®<i fli# pi*®4w©t vks 
8t^ ®4 in % 8fcopp>'f«bi tetil®. 
aqrlim gmm tbe fell©*lng mmXfmtm 
hsiatw® (toss mt 105®e, ) . 
Aifli « lt..S©|l 
xylwi cfp« * #0,10  ^
Iiigates tBy Mff@r©n®«) » ... .... 8.00^ 
fli® per e«ait xyla« w&s «ti»ply eale«lat@d tT'om th® ®ptlwtas 
*-
yi#M mi aqfl#®# .«% S© fijiiiiids prm.m3te 
pet «twp© i»eli,,- m %tm te«@l« tlte© following 
a^O* (Xylan) # *«0 — Cgfiio#® (Xyl®i#) 
IPhis m©fekM is b&sM'oa 'th® 'yield ©f j:yl#s® liyiii*©lyai# &f 
xyl&n, wh#!*®®# is- i3f»#«€ mpo® lili@ 
®K©imt ©f f^farii ftvm. th% xylaa Iby tisfelllation wifcii 
It' pm? i&mt iiy^w©bl©Fie 'sR^citf |»i»®©ipi%-*ti®»''©f - tb# 
aat IWftif-tfL. 'wi^ plii©r€»glttei»©l. &i»# mi- Amm' iXWMl, in 
& 'repoarfe ©a mmWm&& fmr d#t®wi»lmg 'mA pmt0mm.» ImM 
®&st Si0^ &t>uh% npmk %hm «^*5«raey &t  tfe® fiistlilaticai 
mxA ale© pM«i»#glweii3ol ®®fdbt#4 fQf fwfapal* autJjoi* i» 
©t tlm ©p i^mion timt thm :syl#s# att&os is svd'fi^ iitzitl'y fte^xr'«%# 
fo3?' tti© p»@s#»t asiiiiiii® ^ c'll lo© p®-f. 'l^ toalyai® 
&t xylioa <2) tlmt fO'F the slao^t ti»© ip®fai^#4 f®r tb© liy^ol-
ysis -©f fcb,« xylaa » TOiateal ®f fmrf^ml is l"or»©€ CS) 
that thM wmth&& um&&. f#F tibe a^slysis #f" zyl0s« is 
laflmenea . ygiaagag® sai QmimmWmtXm 
©f .air Afi®# i^lsea w«r® slewily t# fimr 
llt®ra ®f 0.©f * hyiTOiail®j*i@ aeld with, eekastaiit stirfiMg by 
»®»:s of ft •gt.ijri'ibp. fi» pq^#»® ®f tk© yig®rou» st.i3?-i»ibg 
was fe® pi»®f<@ii.t xylaQ. f*sw f^raiag a h&m'vj giEwy-liic© nass., 
'a® a-ixtmr® was all«w®€ sfeiMafi ©^ef aigfet :aii4 i© ®®,. ®f tfe® 
atip^3aat«afc Itq^am ymm wtkh^-mm witfe « pipstt© aaad t»itrafe«€ 
witfe 1 iiitlmtl®3r^# m iliis  ^«liaag» 
ta ©«s^  ^fef • tte -i^ ukalin# aaterii*!. ^ m&m% tm %m xf^ 
!.«#•, It w«s fewiiA tlimt t&® «:©S.t$.tf t® ®^®44 
ao»aJ.* f&# i^l«a aixtiMp# wm t^a pim©#€ ia tli® dig#st©r «0ti. 
^<^o|.y2-©a, f*6 mm®; w«p@ «# mt pwmsi^ & ia 
mm p?#s«e<i© @f, afc#®i {9e®C.) and &t tt- p«a»i«' 
«tr®;„i»r afiiar# Jteeh. &bbi^1«s of 1® w«hp® at, iBtsr*-
fftla, f®d for xylose, acoosritag tn pK5e«tw# 
glir@B .©is*s^l^ 4a tMs thesis. 
. •^®: p^p©«# ^  . tMs S'tu^ wfts t# aiito ft. b®tir#®a 
t]^. ,#©iitltl;#»s tm the #f xyl*©, wkm Im , 
tte f?*©© stmt# «wft ^m in, tit« #gt-lRilla, fh# result* 
M?», XI mxS. r©p^@s#nt.®i-,g3?«ptoi©ia.ly ta 
t«t» iMieftt© that th® imm mj%m, ts lifi.ro3Ly2sd, meh itoi»® 
r«i^ l3.|r tonstle ^m wh»».pr«#rat ia. 
^©-®at«!baillsf, 
fli«. optSa^ yi®M -©f fmm ^ m© ftlp ^S.«d xyXM wm 
6S,S p@i? t-sKt,,- 'f©; «al®«ist# -tilts w^nxm to 1&© mti. 
fr®# feasls, tfe® foll©wt®g, «MMi#ti#ii, "^^t 'Wm, §Q*Z 
WBl-m would 100  ^$S tha Xjtm wm ftfe»®itat®ly pm-m @m 
this hmmtm tii® #tto€r f• wmm-^  e«l«il*tM toy ^Itlplyliig • hy 
1#g fuaft aividuteg % 6®,,s» 
. Timm wm ao. t-4» allowao^# man® fm th® t©®p»rata» mf th# 
fe© ©••««: i# th« rn^mm -hW^ 
twia»i mmMm tia# h#4»g ataft## at ^at iast«Qt. 
the- short t«ip»a-fea»# lag i« by th# ippuph. 
/oo_ 
80 
Ss. 
 ^ 4t? 
2.0 
1  1  1 1  
O Q 2.0 lbs.  Fk,r  S j .  In .  
0 
1  1  1  1  
o 4fmoephe.ric. Prei&vre 
c^e")  
o 
o 
/ Q 
/ 
/^//(zence of Pre^su^e, on -/Jie. 
HC/ O.O^^ A/ 
o/ / /^ i^ ore, X, 
/ 
o 
- / 
o 
/ 
o 
/ 
o 
" 1 0 
; 
^ , , , , 1  1  r  1  
o 
200 ^00 600 800 /OOO 
Tim^ in Minufes 
/JLOO /'<u>o I600 
faw® xi 
of oh tm 
l&fl OF hydrolysis of igtlar 
"s'""m" 'foisis'" 
i iamagai .Inch_ . . y:g#agm*e 
jt jubs0 jlsi « 
gihttt^ a .t t miantftg .1 . Mlmm.: 
M 
m 
m 
«©• 
so 
m 
iio 
MO 
100' 
Bm 
MQ 
400 
iio 
MOO 
I 
I 
2^m 
»,#5 
m.to 
m*m' 
m^m 
MM 
m*m 
.s6*f0 
m*m 
?4.00 
ff*st 
as^so 
.^3.0 
ss^4«-
m^m 
10 
to 
«© 
4i 
i® 
fg 
so 
Its 
ISO 
ISO 
240 
•wm 
4«0 
t 
s 
t 
i 
s 
t 
«-
•t 
s 
•S 
t 
s 
s 
I 
s 
t 
t 
% 
t 
$ 
s 
t 
t 
•j 
s 
:| 
1 
fi.is 
»o.»30-
@r-..io 
m*m 
m-*m 
m.M 
m,m 
m*m 
100*0© 
mm 
m.m 
m*m 
4,2 " 
correiijitios m mfwm iwber with tii production 
op SOLVatS m TKi Biflli-acetohig FffiMSHfation 
aiii#i*s wwm e&rrie€ ©ttt %& -msTml&tm %%@ ftmM mf 
mlwmm%»p toy wifeli 
%hm ©opper mmber ^«pi©«s 3syl®s» wlmti®as. fb® eopper mm* 
in an 'i»(i#i;. t© thm «f" pt^ tte-iug, .s«^ «rs. present la 
ft giv#ii s®l,«ti©ii^ bmt there is m r@asSo» t# feeliev® ^at it 
.iMi@at®s tfe® f#i?»®at«ble materials, iwp#s®nt. • 
• fli», Mflm9 fi-oi»ti«# w#r« pr#p«ir®t toy. hySpolysiag g. 
of ©at-lHills.-wiiSi f#ar lit«r® #f fc^iii*©ifel#rie •ei€ i&t l  
r^ticfj is tfe® tig®3t«r mt tO p©ua4s per square i»©to, 
Aft#r th© a®sir«i twem^mt tb© st#«® was turned off a»a tJi« 
apfarmtm# »fts stll©w®fi t© csoel down sickly, about 4S lilait®® 
b®iag reQmlr®^. - jyfteip -tli.is ti» tls® o-at-IMll 'aixtar® wms -re-
moir®d .and fil t«f''®€/tfarough ®, t©*®!#. .ittemt Wmm lt%mm <&f xy* 
l©#«f solmtiOB wer® fim'solution '«a»'laext 
ii®atrill-8«d, with s«^tttr«t»d ^oAiiosffi ^ &yir®xi€« solution, to a pS 
©f &.0 .and m^jmA f«r >«dmeii3® sugars |©upper• siraber)* the 
s y l ® « 0 -  » o l u t i # a  w m «  t f e e - a  f m  f @ » © a t a t i ® « i ,  f @ ® © k s  
wer® m&Ae (6Q, 'M.* «ub^ 1^ '»imut«»). 
•Sultup* W^m was «^l©yi€ .is tto.® fa»^tati®ii». This eul« 
tur® was isolated froa im tMs laboratory and was usefl by 
ttadi^ kofl&r 1®^) im m-ii .stuai®® #ra tte® butyl»ii@etqaio 
f«im®atatiom of xyloa®* ffa® «t«Bfi«r# testeiqu® ®®pl©y®t in 
mis labora^ry was followed ia tt# pr«piiratioa ©f emlturoa, 
m®«ia., «i€ ai3aly«i«. of tte® f«r»»ate€ xylo.s« solmtiom#. 
-of til© ar# gt fm to t«bl« Ell. 
tiitel® eii 
C0BRS.41fI0» OF m& copper WMMm with 5he probucflol OF 
BmvmTB Mt tm both-acepoiiic psrmlsf atiol 
la I wei^ t of huiib : of xjloso 
mlaafegg . 1:.: (al8® ieyloao) ; . . .. 
' t  '  t  '  
m i •  ^ t 
• 5  . . t  
m i • . a©*? .  ^ s s2..8© 
: f 
I m*B .. . .s . 5.^ 
fbos©'dg i . t i i  tn€ l©at .o  th» t  t l i e ' .»ax . lw i iBa , - |d#M ©f im 
produoed fr<m .soliiticiis wfeiofe feaita l.®»g • iimsfeio 
t3»€Nit®i©nt tshisii Is • for fwaasiag sagaf j-iaM. 
ffaat is., tlx# %©st .3P#«Talts ;3te -will' 
-©©.a@©m"^ation# twipoynttir®, • #r %3»@ of l^ ai»©lysi« 
.!»« t#:®# th«a ttmMm. glvm for w^tiiata .rolmelaa mgm 
fMg 1^' 'bo. im® fc© te© foj«atleai of fta?fwal of 
©t&@sr tOQEie Xt @3.so «®«ia possltol© td^at xylan or 
•int«jrii©€lft%»a may-also fe® fo«b«ntiibl® bj^ fclils orgsnlaa. • 
• Qmmm wseossioi 
• mtar# ®t tfe# 'a^2.©#»-yi@l€iag aMto«t«»©® In mtl%^mlm 
aateriftt-s i« mot teown*' Oa» 0mnp mt 
UQM %h&t xyios© l.«- f<a»»$d wlitl® Qthmm 
contend tbat it romilts from hydrolysis #f m. C» Bowm 
tMnk xyliBB is an intefmediate, #fe®ra tfeat it ia th@ 
pmmt: itttbat«ae#. Xyl.#s® dom »©% in t&®. f i«®® stat®^ twit 
only in thm tmm #f a |Msl;pi©r of oth#r ©«^lsaE«i# 
Itedag tbe liy€i©lysis of #at»Mll8 mlth dilmt# ;®iii#fal 
acids, about %y wai^t, @f ^ ® #at*te3.1 is dissotiraa to 
gim a yieM of 40^ s»®«Heing sligar# i:iylos©). A wall aitoiiut 
of asb -aad atoo«% 4^ of lignia ai^e Am di#«olir®4* . 
of til© oat«^liall w&m lost aa «latil© prodaot® Ca©oti@ aoid) «Siii?-
ing hyapolyaia mad, tb® rmataiag «a^irolyg-«d^ ^ asidma woantad 
to §g».6^ . Wbm a#»ti© aoid f®i«:«i aigfett, tea aseountad for ob ^a 
Cassia of t&a following ©qaatioaai 
c,i^ .0. e,hioii. • hebb 
^^ 0 e^ Oa (Aevtle meiA) 
ta tfeia lufcsia thar® *o^d ba f«»«ail oaa aola of «ati© aoid 
for aaefe two molas of xyloaa. Aoatie aeid also -liw fo»«d 
frcm li^ia, flia SEylaa was sfaow to tea li^folyzad mnoli mo3?» 
t^aadily mm the oafe-lmlla, uteiofa is probably &m to a aiorfae® 
- 4s * 
kt md »em th© 
Is 5@^«piq-s®€ ti» ®ds mmwmwitm mmf he sUewm 
fey th© foiiewiag 
0i«sjlo©»-'" 
fb©' ©ao3r #f f@3Jttil(S'aeMs and fwftipal ©iw very ©asily 
ia %to,® f^oin the golden fei»0iwi solution thmt rettilfei 
imm til© byd^oiysis,. At mi.A ©«»©ati»iitlo»if m& teepwu-
ttijpes tla© • oat-lmlls-.lap©' aark®n@i a/eharre#-mpp'-egupase®, 
a»d ar© broken mp iat© «0i»« fia^y papticles. 
.In tib,® tttiltsation of'fcfe© o-at-M.! m& m^ sottJ?©-® , xftm&g 
It wo-aia not to# ppaotiosl to ^ drolys# pmmmmn aiieh mh&m 
40 po-onds. p-eT' sfttor® toeii m to'we eoiia«itfatloiis ,^at 
tetng aliout tb©',liya-3?olysis too Faplily* fl®; oat-limll. resldia®-
whleh is l«ft • aft'®r hyirolysts wmm siLom to . oonalst laainly of 
©pwa©. fiber- ead lignln,'' Coasll#riag tMii 'r^sldw® «s a p0#«itel« 
sowo# fei? it wait t® eoHiflwet/tlMi hy^arol-
ysl« ia BWiU m tfeat tl^ .ligain woal#- hm l«ft, intaot, Mtter 
removal of tti® ligoiii toy ,-iil:k«li #xti*«®ti©n.» tii^ &m&m •flb«r 
r«siaa© mi^t b@ l]^«s?olyis®d to Fstecing ffogsar#. (glnmm} «&&. 
mtilis©4 aloag.wltfei til® original sot^tion In .««# far-
meiitatiira proeaas tm tha praft-ttation of in^atrtal ©teoKiaala* 
m -
swoesfiy 
h»m hmm im  ^ mt 
t&tlmiMg la pmmmmm mt sfeei®, io,. 
40, .1^ i®0 psr sQpar® iaebg rn^mm p?#as«3^. 
t .  -f te® mt  mt  mm^bxO. t s  %w 
•aeia is «ar&»il.|' .neffinst-eS %• m&S. -MBit, 
til© &p%imm tm Igrtoly#!.® ^  
hafc^« f e«@ia *  W t l  {10 #©, MCI. ®al«tlim 
t© i g* ef m» 1» 
ijr®s®ii©« ®f »t®« 2.® » t@i» 1 :^ pmm&s^  
pm mqnmpm #»1 W fw ItO »lisat#«i 4© p&mAm ©*#S-
SO Misttttsi m p»mfia ©•#4® t fm T$ ®0 g©m€s.#'.042 N 
io' •aiiiw%«si i®© pmm&0 o*MB » » .ajjmtss*' fhm mm^-
mt &mM AuijAiI hm tmwmmmA tm m iit fm 
®xmpl®»: «t 40 p&m&s Ifc is o»^ tlii^ fm m IQt l  spmfcio. 
4. wm aiia, -^wn t» fe® ®®p@ ip#Mtl]r 
in. f*## Stat® thm whmm present ia ©*t5*tell.«. 
S-» ffe® ©a%*.MLl aM tmiwets. o-f lifip©Xyai«' tov® b®®® aa-
$ljzeiL tQr' ash, e«td@ fito-eifj,. melst-ar#:* «©lttfeles,. 
iag sbgw«,. ligaiia;, s®liifeae«>«€ 'f#sito®» 
Tim aist^lnttaa ©f ll^tn wm& atsb diariog hm hmn 
weli f©r» ©» iaefii^at® jqrios® 
fri» feli®- mf m % #@^'©«aa i?afek®i» tbiati f^wi. * i« •«fsi-
mA that; wlattl® ,a@idst p«ftl©tilii?ly s©«fci#, mm tmm" 
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